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ABSTRACT 
Let p be a prime and x, y integers. Then r P + y” occurs as the determinant of an 
integral p x p circulant. Some problems concerning the set of values assumed by 
det C as C runs through the set of integral p x p circulants are given. The problem of 
finding sufficient conditions on an integral p X p circulant C which ensure that C can 
be factored in the form C,C; (where ’ denotes transpose) with C, an integral circulant 
is referred to, and it is conjectured that such a factorization is possible if C is 
unimodular and positive definite symmetric and i (p - 1) is also a prime. 
Let p be a prime and x, y integers with xy # 0. 
REMARK 1. The p X p circulant with first row (x, y,O,. . ,O) has determi- 
nant xp + yp. 
Note that 
(1) 
p-1 
Xp+Yp=(~+Y)~~l(r+S;y), 
where cp is a primitive pth root of unity. The factor npP’( ) is a norm from 
Q(I,) to 0. 
REMARK 2. Equation (1) indicates a similarity between the determinant 
of a p x p integral circulant and xp + y P. In both cases, an integral linear 
factor splits off, and the quotient is a norm from Q([,) to Q. 
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REMARK 3. Determinants of integral p X p circulants have been studied; 
see for example [4], in which, in particular, it is shown that any integer prime 
to p is assumed as the determinant of an integral p X p circulant. 
REMARK 4. It seems of interest to study integral p x p circulants C 
whose determinants are pth powers of integers that are prime to p. Using the 
expansion of det C, this leads to a diophantine problem. For example, in the 
case p = 3, the expansion gives the equation 
(2) uf + u”z + u”3 - Sa,a,a, = z3 
for the unknowns a,, u2, u3, z. 
REMARK 5. There is possibly a connection between “Germain numbers” 
and integral p x p circulants C which split, i.e. have the property 
(3) c = c,c;, 
where ’ denotes transpose and C, is again an integral circulant. T’his was 
treated by Taussky [6] for C unimodular, and by Dade and Taussky [l] for a 
more general case. The unimodular case was further investigated in the 1969 
thesis of D. Davis [2]. Guided by tables requested by Dade, the following 
conjecture was arrived at: 
CONJECTURE (Dade, Davis, Taussky). The relation (3) is satisfied if C is 
unimodular and positive definite symmetric and f( p - 1) is also a prime 
number. 
(See [3] for special cases where the conjecture has been established.) 
This is similar to Germain’s result that the first case of Fermat’s last 
theorem holds for p if p,2p + 1 are both primes. See [5]. 
Note added in proofi In the mean time a special use of the conjecture has 
been established by D. Estes, Notes on the parity of the class number of finite 
(q - 1) + h roots of unity, manuscript in preparation. 
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